A multi-locus phylogeny reveals a complex pattern of diversification related to climate and habitat heterogeneity in southern African white-eyes.
The recent, rapid radiation of Zosteropidae, coupled with their high levels of colonizing ability and phenotypic diversity, makes species delimitation within this family problematic. Given these problems, challenges to establish the mechanisms driving diversity and speciation within this group have arisen. Four morphologically distinct southern African Zosterops taxa, with a contentious taxonomic past, provide such a challenge. Here, supplemented with morphological and environmental analytical techniques, a combination of mitochondrial and nuclear markers were analyzed using Bayesian and Likelihood methods to determine their speciation patterns and to establish the phylogenetic relationships of these four morphologically diverse southern African Zosterops taxa. Nearly all individuals were phenotypically diagnosable, even those individuals collected in areas of contact between taxa. Localities where two or more taxa co-occur appear to possess intermediate environmental characteristics. Initial Bayesian and Likelihood mitochondrial DNA analyses and Bayesian structure analyses of the combined nuclear markers indicated levels of hybridization in areas of sympatry. A combined mtDNA and nuclear DNA analysis and a species tree analysis (with hybrids excluded) placed Z. pallidus as sister to the other southern African taxa, with Z. senegalensis the putative sister taxon to a clade comprising Z. capensis and Z. virens. The grouping of taxon-specific sampling localities and the apparent intermediate nature of birds from areas of sympatry points toward an influence of habitat type and the associated climatic conditions in driving Zosterops diversification in southern Africa.